The surgical management of chronic facial palsy is challenging and may involve several, staged operations by facial and oculoplastic surgeons. [1] [2] [3] [4] There is brow ptosis, lower eyelid retraction with horizontal eyelid laxity, lagophthalmos, prominent palpebral-malar and nasojugal sulci with hollowing of the infraorbital region where the lower eyelid and cheek meet, malar ptosis, and reduced nasolabial fold ( Fig  1) . Mild upper eyelid retraction and reduced blink rate and excursion also contribute to the lagophthalmos and potential keratitis. There may be associated reduction or absent cornea sensation resulting in neuropathic keratitis. The primary aim of oculoplastic rehabilitative surgery is to maintain good visual acuity by protecting the cornea by reducing lagophthalmos and the second aim, to produce a symmetrical periorbital and upper mid-face appearance. The lower eyelid is usually corrected before the upper eyelid and brow.
Lower eyelid surgery includes the lateral tarsal strip (LTS), possibly with retractor lysis or insertion of a hard palate mucosal graft. [5] [6] [7] A Lee medial canthoplasty reduces the medial vertical palpebral aperture when required. Other procedures such as lower eyelid fascial slings are reported to be eVective. 8 9 These procedures do not address the ptotic palbebralmalar and nasojugal sulci or associated midface ptosis. Improving the position of the upper part of the cheek contributes to mid-facial symmetry as shown by pushing the cheek upwards and observing the eVect on the lower eyelid and sulci between the cheek and the eyelid (Fig 2) .
The layers of the cheek are skin, subcutaneous fat, orbicularis oculi and mimetic muscles. and suborbicularis fat. The suborbicularis fat pad (SOOF) lies in the suborbicularis, supraperiosteal plane, at and just below the inferior orbital rim on the zygoma and partly on the maxilla (Fig 3) . The term SOOF was coined by aesthetic plastic surgeons in 1995, who would excise it at the time of blepharoplasty to avoid a contour defect. 10 Repositioning (raising) the SOOF helps to elevate the overlying tissues, which in turn, helps to elevate the lower eyelid tissues, because they are a continuum. 11 A LTS and adjuvant SOOF lift results in a myocutaneous redrape superiorly and superolaterally, since the anterior and posterior lamellae of the cheek are raised simultaneously. It is used by plastic and oculoplastic surgeons in the correction of 
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Loss of nasolabial fold cicatricial lower eyelid ectropion including post-blepharoplasty, correction of ageing midface ptosis, 11 and providing additional tissue for reconstruction following tumour excision and loss of tissue from trauma.
The aim of this small study was to describe the eVect of raising the suborbicularis oculi fat on the functional and cosmetic rehabilitation of patients with chronic facial palsy. In particular, it aimed to identify complications and determine whether the apparent beneficial eVect on the lower eyelid and the palpebralmalar and nasojugal sulci was sustained. The ideal surgical outcome following an adjuvant SOOF lift would be to (a) regain symmetry of the lower eyelid position, palpebral-malar and nasojugal sulci and upper mid-face, (b) reduce lagophthalmos and provide good corneal protection, (c) have a rapid postoperative recovery with a low complication rate, and (d) be eVective over a period of time.
Methods
The study design was a prospective noncomparative case series. Consecutive patients with long standing facial palsy (over 1 year) who had not had any previous eyelid surgery were included. Only those patients where pushing the cheek superior had a transmitted eVect of elevating the lower eyelid were deemed suitable-that is, the mid-face and lower eyelid acted as a continuum.
Preoperative assessment included evaluating facial asymmetry, measuring the palpebral aperture and lagophthalmos in mm, evaluating the corneal exposure, detecting corneal anaesthesia, and determining the Bell's phenomenon.
All surgery was performed by an oculoplastic trained ophthalmologist (JMO).
The surgery consists of a lateral canthal approach via a 10-12 mm skin-orbicularis incision. After lateral canthotomy and cantholysis the lower part of the lateral orbital rim and the inferior orbital rim is approached via a subtarsal transconjunctival incision into the preseptal plane 12 13 ( Fig 4A) . The free lower conjunctival edge and retractors are placed on a 7.0 absorbable suture, draped superior over the cornea during the procedure. The periosteum is incised just anterior to the inferior orbital rim and elevated oV the maxillary and zygomatic bones. The subperiosteal dissection is up to the lower border of the maxilla and zygoma (virtually to the gingival fornix, from where the dissector should be palpable). The lower edge of the periosteum is freed to elevate the cheek. The subperiosteal dissection preserves the infraorbital nerve, and only passes medial to the nerve where there is a noticeable ptotic nasojugal sulcus (Fig 4B) . Between one and six non-absorbable sutures were placed in the periosteum and SOOF about 1 cm below the orbital rim and advanced superiorly and superolaterally to the arcus marginalis and to the superficial temporal fascia. The orbital rim was not drilled in this study. The conjunctiva is closed with absorbable 7.0 suture. A standard lateral tarsal strip (LTS) is made, titrating the length of the strip to the amount of horizontal eyelid laxity, with a small skin/muscle and eyelash margin excision laterally. Additional procedures include Lee medial canthoplasty and medial canthal tendon plication in selected cases.
The postoperative management protocol included eye padding for 24-48 hours, chloromycetin drops and dexamethasone drops four timed daily for 2-3 weeks. Follow up was at 1, 2, and 4 weeks, then at approximately 3, 6, and 12 months postoperatively. Longer follow up was available in some patients.
Results
Nine patients with chronic unrecovered facial palsy were included. The duration of the palsy exceeded 1 year in all patients. There were seven males and two females, aged 34-90 years (mean 60.5). Follow up ranged from 12 to 24 months (mean 16). The aetiology of the facial palsy was congenital (four patients), posttumour (four patients), and unrecovered Bell's palsy (one patient). Five patients had 5.0 polyester sutures and four had 5.0 polypropylene sutures to suspend the SOOF. Between one and six sutures were used per operation (mean 3.5).
Surgery was performed under local anaesthesia, without additional sedation, in five patients and general anaesthesia in four patients.
The preoperative findings, operations performed, before, and 6 month postoperative lagophthalmos and the postoperative complications are summarised (Fig 5) . Examples of three preoperative and postoperative appearances are shown (Figs 6, 7, and 8) .
Most patients (7/9, 77%) had conjunctival chemosis in the first 2 weeks after surgery. One patient (11%) had an early postoperative lateral canthal suture infection 1 week after surgery. There was persistent keratitis requiring subsequent eyelid procedures in three patients (33%), two of whom had absent corneal sensation and one, a poor Bell's phenomenon. There was recurrent malar ptosis with prominent palpebral-malar sulci in two patients, both within 6 months of surgery-one requested a repeat procedure. In the remaining patients there was little apparent further palpebral-malar sulcus drop between 6 and 12 months. Lagophthalmos was stable by 6 months, unless further surgery was done on the upper eyelid-for example, insertion of a gold weight, which further reduced the palpebral aperture. The patients with congenital facial ptosis had the best, sustained malar improvement with reduction of hollowing and sag in the infraorbital region where the lower eyelid and cheek meet. There was no loss of sensation in the distribution of the infraorbital nerve or recurrent lower eyelid retraction.
Discussion
The suborbicularis oculi fat (SOOF) is a periorbital fat pad similar to the retro-orbicularis oculi fat (ROOF) pad in the brow. 14 15 Anatomists regard it as a deeper part of the malar fat pad which is mainly anterior to the mimetic muscles zygomaticus major and levator labii superioris. 15 16 With age, there is a gradual descent of the orbicularis and, with it, the SOOF. 13 This gives the typical appearance of an involutional mid-face ptosis with a prominent palpebral malar fold, where there is sagging cheek skin and hollowing in the infraorbital region between the eyelid and cheek. With involutional mid-face ptosis there is exaggeration of the nasolabial fold, while in facial palsy, this is softened and elongated. In chronic facial palsy, there is a paralytic mid-face ptosis, prominent palpebral-malar sulcus, facial asymmetry, and lower eyelid retraction and lagophthalmos; descent of the paralytic orbicularis occurs, with or without SOOF descent. The mid-facial fat compartments (malar and SOOF), are normally bound to the orbicularis muscle by the superficial aponeurotic system. 15 Therefore, if the paralytic orbicularis has dropped, the SOOF is likely to have descended with it unless there is slippage between the lamellae secondary to orbitomalar ligament weakening. Redraping the SOOF superiorly is usually accompanied by redraping of the overlying orbicularis and skin, thereby moving inferior periorbital skin upwards into the lower eyelid. 13 The lateral tarsal strip corrects the horizontal eyelid laxity and is supported vertically by the myocutaneous redrape from the SOOF lift.
Correction of paralytic lower eyelid retraction by a lateral tarsal strip alone is eVective in tightening the lower eyelid horizontally, and is a simple quick procedure which can easily be done under local anaesthesia. The main drawback of the LTS used alone is that it does not always elevate the lower eyelid adequately, nor correct the associated palpebral-malar sulcus defect. Since the LTS has no eVect on the mid-face ptosis, the cosmetic facial improvement is not as good as with an adjuvant SOOF lift.
In this study, subperiosteal dissection was predominantly prezygomatic and malar, lateral to the infraorbital nerve, to elevate the palpebral-malar sulcus and support the lower eyelid elevation, hence there were no cases of postoperative mid-facial anaesthesia. More extensive subperiosteal dissection medial to the infraorbital nerve, right down to the level of the buccal mucosa above the incisor was not attempted, particularly as many of the patients had their surgery done under local anaesthesia. More extensive dissection may partially improve lower mid-face ptosis, but carry a greater risk of infraorbital nerve damage. This study shows that, for the best results, a minimum of three elevating sutures are required, more if the tissue is heavy. Correction of the lower eyelid retraction and mid-face ptosis in facial palsy is challenging and may involve a combination of several procedures to achieve both adequate corneal protection and a satisfactory aesthetic result. Ideally, the number of operations should be kept to a minimum and be eVective with a low morbidity. In this study, LTS with adjuvant SOOF lift was beneficial in the rehabilitation of 7/9 patients with chronic facial palsy. The best eVect was in congenital cases where the cheek tissue is thinner and atrophic, therefore easily redrapes. If the tissue is heavy, subsequent drop is greater.
Although the SOOF lift supports elevation of the lower eyelid, it does not prevent exposure keratitis in severe acquired cases, where additional procedures are required, even at the expense of a good cosmetic appearance and symmetry. If there is reduced corneal sensation, the vertical palpebral aperture must be left narrower on that side for corneal protection. In this study, the patients with congenital facial palsy had no keratitis preoperatively, normal corneal sensation and good Bell's phenomenon, and symmetry was achieved.
It is extremely diYcult to measure the success of a SOOF lift objectively. Results are based on observations by the surgeon, aided by photographic documentation, and the opinion of the patient. Both surgeon and patient agreed there was anatomical success in 7/9 patients over 1 year after surgery. Two patients had recurrent malar ptosis-one had only had one suture placed in the SOOF, which proved inadequate, the other had a very heavy cheek and a greater lift should have been done. Although the number of patients in this study was small with only medium term follow up, the series suggests that adjuvant SOOF lift is eVective. A longer follow up would help to determine whether the eVect is sustained after several years, as the natural course would be for some further palpebral-malar sulcus drop with time, and that more patients would need repeat surgery. It would also be valuable to compare the LTS alone with LTS and adjuvant SOOF lift.
The commonest complication of the SOOF lift in this series was postoperative chemosis in the early postoperative period. Transconjunctival access to the inferior and inferolateral orbital rim has been previously reported to cause conjunctival chemosis, 17 presumably secondary to the interruption of lower eyelid lymphatic drainage. One patient had a temporary suture abscess. The postoperative protocol has changed following this study, to include flurbiprofen 50 mg three times daily starting on the fifth day after surgery for 5-7 days, and a broad spectrum antibiotic for 5 days after surgery, to address the chemosis and risk of infection.
Surgical techniques for raising the SOOF are evolving. Aesthetic surgeons have described raising the SOOF superolaterally to the deep temporal fascia just lateral to the lateral orbital rim, using an endoscopic technique via a 1.5 cm crow's foot incision or an upper buccal mucosal incision. [14] [15] [16] [17] [18] [19] The concavity over the inferior orbital rim can also be corrected by repositioning the orbital extraconal fat anteriorly over the rim. [20] [21] [22] [23] Another technique used in blepharoplasty, of suturing the capsulopalpebral fascia to the arcus marginalis after limited excision of inferior extraconal fat, may also be beneficial if there is prominent orbital fat prolapse accentuating the malar ptosis. 24 25 The transconjunctival SOOF lift with a standard LTS, has a role in improving the periorbital function and cosmesis in the rehabilitation of patients with chronic facial palsy, particularly those with congenital facial palsy. Oculoplastic surgeons can apply the surgical techniques used by the aesthetic facial plastic surgeons to improve the lower eyelid retraction and palpebral-malar ptosis in facial palsy. This paper was presented, in part, at the European Society of Ophthalmic Plastic and Reconstructive Surgery in Rome, October 1997. 
